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IMAGE INFORMATION TRANSMITTING 
SYSTEM 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 
This invention relates to an image information trans 

mitting system and more particularly to a system for 
continuously transmitting a temporally correlated 
group of image planes. 

2. Description of the Related Art 
In transmitting information such as image informa 

tion, it is always the theme of efforts to reproduce the 
original information with a higher degree of ?delity 
with a smaller amount of transmitting information. 
Hence, varied kinds of transmission methods have been 
proposed for this purpose. 
These methods include adaptive type variable density 

sampling methods of appropriately changing sampling 
density, that is, varying the density of information being 

‘ transmitted. An example of this method has been dis 
closed and known by the name of a time axis transform 
ing band compressing method (hereinafter referred to as 
TAT method). The TAT method is brie?y described 
below: 
FIG. 1 of the accompanying drawings shows the 

fundamental concept of the TAT method. An original 
signal is divided as indicated by broken lines into blocks 
by a predetermined period of time. The information 
contained in the original signal within each divided 
block is checked to discriminate its degree of density. 
When any of the blocks is thus found to be dense, data 
obtained by sampling the original signal of the block is 
completely transmitted as transmitted data. For a block 
determined to be sparse, only a portion of data is trans 
mitted while the rest is regarded as thinned-out data an 
is not transmitted. ' ' ' 

The arrangement according to this concept decreases 
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the amount of data to be transmitted per unit time and' ' 
thus permits the transmitted signal to be band com 
pressed. The data thus transrnitted is used by the receiv 
ing side for forming data corresponding to the thinned 
out data. In other words, some interpolation data which 
is in proximity to the thinned-out data is obtained by 
computation by using the transmitted data. Since the 
interpolation data corresponds to a sparse part of the 
information signal, it is in close proximity to the 
thinned-out data. Compared with a case where the 
whole data is transmitted, the interpolating arrange 
ment gives a restored signal with a fairly high degree of 
?delity to the original signal while the transmission 
band can be reduced to a great degree by the arrange 
ment. In other words, the amount of information to be 
transmitted is reduced by the arrangement. 
Meanwhile, the elaborateness or ?neness of the origi 

nal signal within each of the divided blocks are exam 
ined- in making a discrimination between transmitting 
the whole sampling data and transmitting just a portion 
thereof. Information on the result of this discrimination 
is also transmitted along with the transmitted data as 
transmission mode information. 

In the case of image information, transmission ac 
cording to the above-stated concept is performed in the 
following manner: The image information has a two-di 
mensional spread and has a correlativity between hori 
zontal and vertical directions. Therefore, transmission 
of image information can be more effectively accom 
plished by arranging the intervals of sampling to be 
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2 
variable not only in the horizontal direction but also in 
the vertical direction. This idea will be called the two 
dimensional TAT method. The following is the brief 
description of the two-dimensional TAT method: 
FIG. 2 is a data transmission pattern of the two-di 

mensional TAT method. In this method, one picture 
plane is divided into a plurality of picture element 
blocks. Each of the divided blocks consists of an mXn 
number of picture elements. The transmitted data den 
sity of one picture element block is arranged to be vari 
able from another and independently of another. In the 
case of FIG. 2, each picture element block consists of 
4X4 picture elements and is arranged to be transmissi 
ble in two different transmission modes. In FIG. 2, each 
mark “” represents a picture element to be transmitted 
and another mark “X” a picture element to be thinned 
out. A reference symbol E denotes a transmission pat 
tern in which data of all the picture element is transmit 
ted; and another symbol C a pattern in which only a 
portion of data of all the picture elements within one 
block is transmitted. Hereinafter, the mode of transmis 
sion in the former pattern will be called the E mode and 
transmission in the latter the C mode respectively. As 
apparent from the illustration, data is transmitted in the 
C mode with k of the information transmitting density 
of the E mode. In the case of the C mode, the original 
image plane is restored by forming interpolating picture 
element data for each of the thinned-out picture ele 
ments on the basis of the transmitted data representing a 
picture element located near to the thinned-out one 
within the same picture element block. A system for 
carrying out the two-dimensional TAT method is ar 
ranged as described below with reference to FIG. 3: 
FIG. 3 is a block diagram showing by way of example 

an analog transmission system. An incoming image 
signal is sampled for all the picture elements thereof by 
an analog-to-digital (hereinafter referred to A/D) con 
verter 1. By this, data for all the picture elements is 
generated. This all—picture-element data is supplied to a 
thinning-out circuit 2. The thinning-out circuit 2 per 
forms a thinning-out operation in a manner correspond 
ing to the C mode pattern shown in FIG. 2. The circuit 
2 thus produces C mode picture element data. The C 
mode picture element data is supplied to an interpola 
tion circuit 3, which performs a computing operation to 
obtain interpolation picture element data corresponding 
to the thinned-out picture elements. The interpolation 
picture element data is supplied to a mode discrimina 
tion circuit 4 together with the all-picture-element data 
produced from the A/D converter 1. Then, each pic 
ture element block is determined whether it is to be 
transmitted in the C mode or in the E mode. At the 
mode discrimination circuit 4, computation is per 
formed for each of the picture element blocks to obtain 
a difference between the picture element data produced 
from the A/D converter 1 and the interpolation picture 
element data. The sum of the difference (hereinafter 
referred to as a block distortion) is computed for every 
picture element block and then a total difference thus 
obtained for one ?eld portion of the signal is stored in a 
memory. 

Before arrival of the data of a next ?eld, the distribu 
tion of block distortions of all the picture element 
blocks is thus obtained. In this instance, the ratio of the 
number of picture element blocks to be transmitted in 
the C mode to that of the picture element blocks to be 
transmitted in the E mode must be arranged to be un 
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varying to ?x the rate of compression. For example, 
assuming that § of all the picture element blocks are to 
be transmitted in the C mode and % of these blocks to be 
transmitted in the E mode, a total number of transmis 
sion data (or the rate of compression) becomes 
(§ X i + '3‘ X l=)§. Therefore, in accordance with the 
distribution of the block distortion covering all the 
picture element blocks, a threshold value of distortion is 
predetermined for determining a boundary between the 
C mode and the E mode. 
Following this, at the time of arrival of the incoming 

image signal for the next ?eld, the stored block distor 
tion values are read out one after another and compared 
with the threshold value to determine thereby the trans 
mission mode to be selected. In case that the read out 
distortion value coincides with the threshold value, the 
transmission mode is determined in such a manner that 
the number of the picture element blocks to be transmit 
ted in the C mode and that of the blocks to be transmit 
ted in the E mode are in the predetermined ratio. The 
mode discrimination circuit 4 produces a mode discrim 
ination signal representing the determined transmission 
mode. 
The mode discrimination signal which is thus ob 

tained in the above-stated manner is supplied to a switch 
7. Then, the picture element data is selectively read out 
from a buffer 5 which is provided for the picture ele 
ment data of the E mode and a buffer 6 which is for the 
picture element data of the C mode. The output of the 

' switch 7 is supplied as the transmission data to a digital 
to-analog (D/A) converter 8 to be converted back into 

i~an analog picture element signal. This signal is then 
produced to a transmission line. Further, the mode 
discrimination signal is also produced to the transmis 
sion line via a buffer 9 as a mode information signal. 
FIG. 4 shows in outline the arrangement of the re 

. ceiving side of the two-dimensional TAT transmission 
_. system. The picture element signal which has been 

. processed in the manner as described in the foregoing 
1= and supplied via the transmission line is received at an 
A/D converter 10 to be converted back into a digital 
picture element data. The output of the A/D converter 
10 is supplied to a C mode interpolation circuit 11. The 
circuit 11 performs a computing operation to obtain 
interpolation data corresponding to the thinned-out 
picture element data in the C mode. 
Meanwhile, the transmitted mode discrimination sig 

nal or mode information signal controls a switch 12. 
The connecting position of the switch 12 is shifted to its 
one side E when the signal indicates the E mode and to 
the other side C thereof when the signal indicates the C 
mode. Through this switch 12, the whole picture ele 
ment data including the E mode picture element data, 
the C mode picture element data and the interpolation 
picture element data is stored gradually at a frame mem 
ory 13. The stored data is read out from the frame mem 
ory 13 in a sequence, for example, according to a televi 
sion signal. The read out data is produced via a D/A 
converter 14 to become an image signal. 
As described above, the image information can be 

effectively transmitted by the transmission system oper 
ating according to the two-dimensional TAT method. 
However, when a television signal which is obtained in 
the manner described above is displayed, deterioration 
becomes conspicuous in resolution in a still picture 
region although the resolution is acceptable in a mo 
tional picture region. Meanwhile, in the still region on 
the image plane, there is a high correlativity in the time 
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4 
axial direction. A method of utilizing this correlativity 
in the time axial direction has recently been advanced. 
However, in the transmission system of the above 

stated two-dimensional TAT method, image planes 
having temporal correlation among them are arranged 
to be continuously transmitted even for a still picture 
part having a high degree of temporal correlation with 
out making any distinction between a still part and a 
motional part of each image plane during the continu 
ous transmission of a temporally correlated group of 
image planes. Therefore, in the event of a still picture 
part having an extremely high degree of correlativity 
among image planes on the time base, transmission of 
similar image information signals are unnecessarily re 
peated many times. This results in a very poor transmis 
sion efficiency. 

SUMMARY OF THE INVENTION 

It is a general object of this invention to provide an 
image information transmitting system capable of solv 
ing the above-stated problems of the prior art. 

It is a more specific object of this invention to provide 
an image information transmitting system which is ar 
ranged to transmit the information in a plurality of 
different information transmitting modes including a 
mode not transmitting a present image plane portion of 
the information and to transmit also information on the 
information transmitting modes in such a manner as to 
enhance the transmission efficiency of the transmitting 
system. 
Under this object, an image information signal trans 

mitting system arranged according to this invention as 
an embodiment thereof to transmit an image informa 
tion signal, which continuously forms a temporally 
correlated group of image planes, comprises: dividing 
means for dividing each image plane portion of the 
incoming image information signal into a plurality of 
blocks; transmitting information signal forming means 
for forming, for each of the plurality of blocks obtained 
from the dividing means, a transmitting information 
signal on the basis of one of a plurality of different 
information transmitting modes of transmitting the in 
formation signal in different degrees of information 
density including a mode in which a present image 
plane portion of the image information signal is not 
transmitted; transmitting mode signal generating means 
for generating, for every one of the blocks, a transmit 
ting mode signal which corresponds to the transmitting 
information signal formed by the transmitting informa 
tion signal forming means and includes information on 
the use or nonuse of the information transmitting mode 
not transmitting the present image plane portion of the 
image information signal; and multiplexing means ar 
ranged to produce the transmitting information signal 
and the transmitting mode signal in a multiplexing man 
ner. 

It is another object of this invention to provide an 
image information transmitting system which is ar 
ranged to transmit the information in a plurality of 
different information transmitting modes including a 
mode not transmitting a present image plane portion of 
the information and to transmit also information on the 
information transmitting modes in such a manner as to 
transmit and reproduce an information signal with en 
hanced ef?ciency by suppressing deterioration of repro 
duced picture quality. 
Under that object, an image information signal trans 

mitting system arranged according to this invention as 
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another embodiment thereof to transmit an image infor 
mation signal, which continuously forms a temporally 
correlated group of image planes, comprises: A trans 
mitting device including dividing means for dividing 
each image plane portion of the incoming image infor 
mation signal into a plurality of blocks; transmitting 
information signal forming means for forming, for each 
of the plurality of blocks obtained from the dividing 
means, a transmitting information signal by selecting 
one of a plurality of different information transmitting 
modes of transmitting the information signal in different 
degrees of information density including a mode in 
which a present image plane portion of the image infor 
mation signal is not transmitted; transmitting mode sig 
nal generating means for generating, for every one of 
said blocks, a transmitting mode signal which corre 
sponds to the transmitting information signal formed by 
the transmitting information signal forming means and 
includes information on the use or nonuse of the infor 
mation transmitting mode not transmitting the present 
image plane portion of the image information signal; 
and multiplex transmitting means arranged to transmit 
the transmitting information signal and the transmitting 
mode signal in a multiplexing manner, and a receiving 
device including separating means for separating the 
transmitting information signal and the transmitting 
mode signal received from the multiplex transmitting 
means from each other; and restoring means for restor 
ing the image information signal from the transmitting 
information signal received in accordance with the 
transmitting mode signal separated by the separating 
means. 

The above and other objects and features of the in 
vention will become apparent from the following de 
tailed description of embodiments thereof taken in con 
nection with the accompanying drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is an illustration 
TAT method. 

pa 
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of the basic concept of the 

FIG. 2 is an illustration of the data transmitting pat-‘I; 
tern of the two-dimensional TAT method. 
FIG. 3 is a block diagram showing in outline the 

arrangement of the transmitter side of a transmission ' 
system embodying the two-dimensional TAT method. 
FIG. 4 is a block diagram showing in outline the 

arrangement of the receiver side of the same transmis 
sion system. 
FIG. 5 is a block diagram showing in outline the 

arrangement of the transmitter side of a transmission 
system arranged as a ?rst embodiment of this invention. 
FIG. 6 is an illustration of mode allocation in relation 

to block distortions Dp and Do. 
FIG. 7 is an illustration of changes taking place in a 

mode allocating ratio according to the state of the im 
age. 

FIG. 8 is a block diagramshowing in outline the 
arrangement of the receiver side of the transmission 
system arranged as the ?rst embodiment of this inven 
tion. 
FIG. 9 is an illustration of changes taking place in the 

mode allocating ratio of another embodiment arranged 
not to transmit the basic picture element data in the case 
of a mode p. 

65 
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DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENTS 

A transmission system described here as a ?rst em 
bodiment of this invention employs the two-dimen 
sional TAT method mentioned in the foregoing and, in 
addition to that, is arranged to reduce the number of 
transmitting data by utlizing the temporal correlativity 
of the image information. The embodiment, therefore, 
may be called a three-dimensional TAT system. In the 
case of this three-dimensional TAT system, picture 
quality is arranged to be further increased with the same 
amount of data transmitted as in the case of the two-di 
mensional TAT method by taking the advantage of the 
fact that the receiver side of the system is not required 
to renew picture element datafor the still or unmoving 
parts of the image planes. The basic concept of this 
embodiment is as follows: With regard to the picture 
element data included in a still picture part, once all the 
picture element data of an image plane is transmitted, 
the still picture element data block in the ensuing image 
planes is not transmitted in transmitting the ensuing 
image planes and the data transmitted is used repeatedly 
for the ensuing image planes. The transmitting mode in 
which the picture element data of an image plane previ 
ously transmitted is no longer transmitted and is thinned 
out hereinafter will be called the mode p. Further, for 
distinction from the two-dimensional TAT method, the 
transmitting modes which correspond to the modes E 
and C of the two-dimensional TAT method hereinafter 
will be called the modes e and c respectively. 

In transmitting the same amount of data as in the case 
of the two-dimensional TAT method, the arrangement 
to increase the number of picture element blocks to be 
transmitted in the mode p enables high information 
density picture element blocks among the remaining 
picture element blocks be transmitted in the mode e. 
Therefore, on the side of the signal receiver, the number 
of picture element blocks giving a high degree of resolu 
tion can be increased according as the still picture area 
increases. This permit further improvement in the re 
produced picture quality. 7 
FIG. 5 shows in outline the arrangement of the trans 

mitter of a transmission system arranged as the ?rst 
embodiment of this invention. In this case, the invention 
is applied to an analog transmission system. In FIG. 5, 
the data of a preceding image plane is indicated by 
double lines and that of a present image plane by a 
single line. An incoming analog image or video signal is 
converted into a digital signal by an analog-to-digital 
converter 100 (hereinafter referred to as A/ D con 
verter). By this, the whole picture element data is pro 
duced. Like in the case of the two-dimensional TAT 
method, the whole picture element data is supplied to a 
thinning-out or skipping circuit 101. The circuit 101 
performs a thinning-out process corresponding to the C 
mode pattern. By this process, picture element data in 
the mode c, i.e. basic picture element data, is obtained. 
The mode 0 picture element data is supplied to an inter 
polation circuit 102, which performs a computing oper 
ation for obtaining interpolating picture element data 
corresponding to the skipped or thinned out data. 
A process of determining one of the three modes e, c 

and p to be employed in transmitting each picture ele 
ment block is arranged to be performed as follows: The 
process can be roughly divided into two stages. In the 
?rst stage, a difference in the reproduced picture ele 
ment data between the mode e transmission and the 
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mode c transmission is computed by using the output of 
the A/D converter 100 and the output of the interpola 
tion circuit 102 in the same manner as in the case of the 
two-dimensional TAT method. A total of this differ 
ence for each picture element block (hereinafter re 
ferred to as block distortion Dc) is then computed by a 
block distortion Dc computing circuit 103. Meanwhile, 
a difference between each picture element data of a 
previously transmitted image plane stored at a frame 
memory 104 and that of the present image plane is com 
puted. A total of this difference for every picture ele 
ment block (hereinafter referred to as block distortion 
Dp is likewise computed by a block distortion Dp com 
puting circuit 105. Then, the block distortion Dc and 
the block distortion Dp are compared by a comparator 
106. 

In other words, the comparator 106 detects, for every 
picture element block, which of the mode 0 transmis 
sion and the mode p transmission is capable of repro 
ducing an image plane with better ?delity relative to an 
image plane reproducible by mode e transmission. In 
the case of Dc>Dp, the mode 0 is not employed. The 
mode p is not employed in the case of Dc <Dp. The 
comparator 106 produces data (Dc/Dp) indicative of 
which of the distortion values Do and Dp is larger and, 
along with it, also supplies information on the smaller 
value as a composite block distortion Dm to a mode 
discrimination circuit 107. 

In the second stage, the mode e is allocated at the 
-»mode discrimination circuit 107 to a predetermined 
number of picture element blocks one after another in 

Wthe order of larger Dm value. In the same manner as in 
the case of the two-dimensional TAT method, this allo 
cation or assigning process is carried out in the follow 
ing manner: A threshold value of the composite block 
distortion Dm is ?rst obtained on the basis of the distri 

-- ‘bution of the distortion Dm among all the picture ele 
4 *‘ment blocks. The mode e is assigned to the picture 
~"-~' element blocks having higher values of Dm than the 
“threshold value. The modes other than the mode e are 
assigned when the value Dm is smaller than the thresh 

"old value. With the value Drn not exceeding the thresh 
old value, the mode 0 is assigned if Dp>Dc and the 
mode p if Dp<Dc. 
The mode discrimination circuit 107 thus assigns one 

of the modes e, c and p to each of the picture element 
blocks as applicable. The circuit 107 then produces in 
two bits a mode information signal representing the 
mode assigned. For example, the mode information 
signal is produced as “11” for the mode e; as “00” for 
the mode c; and as “01” for the mode p. Further, the 
higher order bit of the two bits is produced from the 
terminal a of the circuit 107 while the lower of the two 
bits is produced from the terminal b of the circuit 107. 
This speci?c embodiment is arranged to transmit the 
basic picture element data also for the picture element 
blocks allocated to the mode p for the purpose of retain 
ing interchangeability with the two dimensional TAT 
method. 
More speci?cally, the whole picture element data of 

the previous image plane is stored at the frame memory 
104. The stored data is subjected to a thinning-out pro 
cess which is carried out by a thinning out circuit 108 in 
the same manner as the thinning-out circuit 101 in such 
a manner as to obtain the basic picture element data. 
The picture element data thus generated on the basis 

of these modes are stored respectively at buffers 109, 
110 and 111. A switch 113 is arranged to selectively 
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8 
supply the mode p picture element data, the mode e 
picture element data or the mode 0 picture element data 
from the buffer 109, 110 or 111 to a digital-to-analog 
(D/A) converter 114. The switch 113 consists of 
switches 113a and 113b which are arranged to operate 
under the control of the mode information data pro 
duced from the above-stated mode discrimination cir 
cuit 107. The co_nnecting position of the switch 113a 
shifts to one side e thereof when data of “l” is produced 
from the terminal a of the mode discrimination circuit 
107. The connecting position of the switch 113b shifts to 
one side c thereof when data of “l” is produced from 
the terminal b of the mode discrimination circuit 107. 
The switch 113!) shifts to the other side 5 when data of 
“0” is produced from the terminal b. 
The terminals a and b of the mode discrimination 

circuit 107 produce two-bit data in parallel with each 
other. Therefore, the picture element data correspond 
ing to the mode information data can be supplied from 
the buffer 109, 110 or 111 to the D/A converter 114. 
The mode information data is converted by a parallel 

to-serial converter 115 from the state of parallel data of 
two bits into the state of serial data of two bits. The 
serial data thus obtained is supplied via another buffer 
112 to a D/A converter 116 to be made into an analog 
mode information signal. 
The picture element signals and the mode informa 

tion signal which are converted into analog signals 
respectively by D/A converters 114 and 116 are fre 
quency multiplexed by a multiplexing circuit 117 into an 
outgoing transmission signal. 
The details of the mode allocating ratio determining 

arrangement of the above-stated embodiment are as 
follows: FIG. 6 shows mode allocation in relation to the 
block distortions Dp and Do. FIG. 7 shows variations in 
the allocating ratio taking place according to the state 
of the image to be transmitted. 

Referring to FIG. 6, the distortion Dp of the picture 
element block becomes larger according as the motion 
of the image increases. Meanwhile the distortion Dc of 
the picture element block increases according as the 
part having a high degree ?neness increases. In other 
words, a block that two-dimensionally has a high fre 
quency has a larger value of the distortion Dc. Further, 
the data Dm is the value of one of the distortions Dc 
and Dp having a smaller value between them. There 
fore, the data Dm of a picture element block having the 
distortions Dc and Dp at a point Xc is obtained by 
drawing a line perpendicularly to an axis Dc as shown 
in FIG. 6. The data Dm of another picture element 
block having the distortions Do and Dp at another point 
Xp is obtained on the axis Dc by drawing a line perpen 
dicularly to an axis Dp from the point Xp and by further 
drawing a line from an intersection between this per 
pendicular line and a line Dc=Dp perpendicularly to 
the axis Dc. Assuming that a threshold value T1 is 
located on an axis Dm, as shown in FIG. 6, a threshold 
value T2 is located on the coordinates Dc and Dp as 
shown in FIG. 6. The region of the mode e is thus 
determined. In other words, the picture element blocks 
having a high degree of ?neness and showing active 
motions are by and large transmitted in the mode e. 
FIG. 7 shows the ratio in which each of the modes is 

assigned or allocated on the assumption that the total 
data compressing rate of each image plane is set at 12a In 
this case, the amount of picture element data to be trans 
mitted in the mode p is % of the whole data and is as 
sumed to be equal to that of picture element data to be 
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transmitted in the mode 0. Therefore, the number of 
picture element blocks which can be transmitted in the 
mode e is always 5 of the total number of the blocks of 
each image plane. In FIG. 7, a part D indicates the 
allocating ratio according to the two-dimensional TAT 
method. In other words, if there is no correlativity 
between the preceding and ensuing image planes in the 
three-dimensional TAT transmission system, these 
blocks are processed in the same manner as in the case 
of the two-dimensional TAT method. However, in 
transmitting completely still image planes, the number 
of picture element blocks to be transmitted in the mode 
c decreases and the same degree of resolution is ob 
tained as in the case of transmitting all the picture ele 
ment blocks in the mode e. In FIG. 7, the mode allocat 
ing ratio for an image plane is shown by the length of 
line segments de?ned by points on a broken line A at 
which the line A intersects regions e, c and p represent 
ing the modes e, c and p. The position of the broken line 
A depends, as apparent from the description given in 
the foregoing, on the temporal correlativity of the 
image information to be transmitted. 
FIG. 8 shows in outline the arrangement of the re 

ceiving side of the transmitting system embodying this 
invention as the same embodiment thereof. The analog 
picture element signal transmitted from the transmitter 
side as shown in FIG. 5 is received at a separating cir 
cuit 200 to be frequency separated into an analog pic 
ture element signal and an analog mode information 
signal. Thesevanalog signals are then converted into 
digital picture element data and digital mode informa 
tion data respectively by A/D converters 201 and 202. 
The mode information data produced from the A/D 

converter 202 controls the switching action of a switch 
204. The connecting position of the switch 204 is shifted 
to one side e thereof when the mode information data 
represents the mode e. The picture element data pro 
duced from the A/D converter 201 is then allowed to 
be supplied as it is to a D/A converter 206. When the 
mode information data represents the mode c, the posi 
tion of the switch 204 is shifted to another side 0 
thereof. Under this condition, the picture element data 
produced from the A/D converter 201 is interpolated 
by an interpolation circuit 203 with data computed from 
the transmitted picture element data in proximity to the 
picture element data which is skipped and not transmit 
ted. The interpolated data is then supplied to the D/A 
converter 206 via the switch 204. If the mode informa 
tion data represents the mode p, the position of the 
switch 204 is shifted to a side p thereof. Under that 
condition, the picture element data of a picture element 
block which corresponds to the mode information on 
the mode p block of present image plane is read out 
from a frame memory 205 which is arranged to store the 
picture element data of a preceding image plane. The 
picture element data thus read out is supplied via the 
switch 204 to the D/A converter 206. 

Further, the picture element data thus obtained for 
the present image plane is supplied also to the frame 
memory 205 to renew the picture element data of the 
preceding image plane thereby. In this instance, the 
picture element blocks of the preceding image plane 
which have been allocated to the mode p may be ar 
ranged to be omitted from the renewing or rewriting 
process. The D/A converter 206 is arranged to convert 
the picture element data of the present image plane into 
an analog image signal and produces it as an outgoing 
image signal. 

5 

20 

40 

55 

60 

65 

10 
In the case of this embodiment, the mode information 

is obtained in the form of an analog signal and is ar 
ranged to be frequency multiplexed with the analog 
picture element signal for transmission through one and 
the same transmission line. This arrangement may be 
changed to have the mode information obtained in the 
form of a digital data and transmitted through a trans 
mission line which is provided separately from the 
transmission line of the analog picture element signal. 

Further, in the transmitting system of this embodi 
ment, the basic picture element data which is equivalent 
to that of the mode c is arranged to be transmitted also 
for the mode p. This arrangement may be changed not 
to transmit the basic picture element data for the mode 
p. In that event, the mode assigning ratio among the 
modes varies as shown in FIG. 9 which is also on the 
assumption that the compressing rate is ?xed at it. As 
apparent from FIG. 9, if there is no correlation between 
temporally adjacent image planes, the transmitting pro 
cess is performed in the same manner as in the case of 
the two-dimensional TAT method as indicated by a 
symbol F in the drawing. Further, the number of pic 
ture element blocks to be transmitted in the mode e 
increases according as the correlativity in the direction 
of the time base direction increases. 

In continuously transmitting a temporally correlated 
image planes in accordance with this invention, there is 
provided a plurality of information transmitting modes 
including a mode in which information on a present 
image plane is not transmitted; and information on the 
information transmitting modes is also transmitted 
along with the image information. The invented ar 
rangement enables the image information transmitting 
system to accomplish transmission with a high degree of 
efficiency. 
What is claimed is: 
1. An image information signal transmitting system 

for transmitting an image information signal which 
continuously forms temporally correlated image plane 
portions from an incoming image information signal, 
comprising: 

(a) dividing means for dividing each such image plane 
portion of said incoming image information signal 
into a plurality of blocks; 

(b) transmitting information signal forming means for 
forming, for each of said plurality of blocks ob 

, tained from said dividing means, a transmitting 
information signal on the basis of one of a plurality 
of different information transmitting modes of 
transmitting the information signal in different de 
grees of information density including a mode in 
which present image plane portion of said image 
information signal is not transmitted; 

(c) transmitting mode signal generating means for 
generating, for every one of said blocks, a transmit 
ting mode signal which corresponds to the trans 
mitting information signal formed by said transmit 
ting information signal forming means and includes 
information on the use or nonuse of said informa 
tion transmitting mode in which the present image ‘ 
plane portion of said image information signal is‘ 
not transmitted; and 

(d) means arranged to transmit said transmitting in 
formation signal and said transmitting mode signal. 

2. A system according to claim 1, wherein said means 
(d) is arranged to produce said transmitting information 
signal and said transmitting mode signal by multiplexing 
said signals together. 
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3. A system according to claim 1, wherein said trans 

mitting information signal forming means includes: 
(a) ?rst transmitting means which is capable of trans 

mitting said image information signal for each of 
said plurality of blocks obtained by said dividing 
means in a ?rst degree of information density; 

(b) second transmitting means which is capable of 
transmitting said image information signal for each 
of said plurality of blocks in a second degree of 
information density which is lower than said ?rst 
degree of information density; and r 

(c) third transmitting means which is capable of trans 
mitting, as said transmitting information signal, the 
image information signal of each of the plurality of 
blocks of an image plane preceding a present image 
plane by an n number (n: a positive integer) of 
image planes. 

4. A system according to claim 3, wherein said trans 
mitting mode signal generating means is arranged to 
select for each of said plurality of blocks one of said 
transmitting means for transmitting said image informa 
tion signal and to generate a transmitting mode signal 
corresponding to said transmitting means selected. 

5. A system according to claim 4, wherein said trans 
mitting mode signal generating means is arranged to 
detect, for each of said plurality of blocks, the cor 
relativity of the image information signal and to gener 
ate said transmitting mode signal according to the de 
tected correlativity. 

6. A system according to claim 2, wherein said image 
‘information signal consists of a plurality of picture ele 

' ment signals. 

7. An image information signal transmitting system 
‘ for transmitting an image information signal, compris 
ing a plurality of picture element signals, which contin 
uously forms temporally correlated image planes, com 

. prising: 

(a) dividing means for dividing each image plane 
portion of said incoming image information signal 
into a plurality of blocks; 

(b) transmitting information signal forming means for 
forming, for each of said plurality of blocks ob 
tained from said dividing means, a transmitting 
information signal on the basis of one of a plurality 
of different information transmitting modes of 
transmitting the information signal in different de 
grees of information density including a mode in 
which present image plane portion of said image 
information signal is not transmitted; 

(c) transmitting mode signal generating means for 
generating, for every one of said blocks, a transmit 
ting mode signal which corresponds to the trans 
mitting information signal formed by said transmit 
ting information signal forming means and includes 
information on the use or nonuse of said informa 
tion transmitting mode not transmitting the present 
image plane portion of said image information sig 
nal; and 

(d) multiplexing means arranged to produce the trans 
mitting information signal and the transmitting 
mode signal in a multiplexing manner, 

said transmitting information signal forming means (b) 
including: 

(1) ?rst transmitting means which is capable of 
transmitting said image information signal for 
each of said plurality of blocks obtained by said 
dividing means in a ?rst degree of information 
density; 
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(2) second transmitting means which is capable of 
transmitting said image information signal for 
each of said plurality of blocks obtained by said 
dividing means in a second degree of information 
density which is lower than said ?rst degree of 
information density; and 

(3) third transmitting means which is capable of 
transmitting, as said transmitting information 
signal, the image information signal of each of 
the plurality of blocks of an image plane preced 
ing a present image plane by an 11 number (n):a 
positive integer) of image planes, 

said transmitting mode signal generating means (c) in 
cluding: 

(l) a thinning-out circuit arranged to perform an 
thinning-out process on said image information 
signal by skipping a predetermined number of 
said picture element signals; 

(2) an interpolation circuit arranged to perform an 
interpolating process on said image information 
signal thinned out by said thinning-out circuit; 

(3) a storage circuit arranged to store each of one 
image-plane portions of said image information 
signal for an image plane already received pre 
ceding a present image plane by an n number of 
image planes and to be capable of producing the 
stored image plane portion of said image infor 
mation signal into a plurality of blocks; 

(4) A ?rst correlativity data generating circuit ar 
ranged to generate, for each of said plurality of 
blocks, ?rst correlativity data corresponding to 
the temporal correlativity of image planes by 
using the image information signal of the present 
image plane obtained from said dividing means 
and the image plane signal of the image plane 
which precedes the present image plane by the n 
number of image planes and is stored at said 
storage circuit; 

(5) a second correlativity data generating circuit 
arranged to generate, for each of said plurality of 
blocks, second correlativity data corresponding 
to the spatial correlativity of the present image 
plane by using the image information signal of 
the present image plane obtained from said inter 
polation circuit; and 

(6) a transmitting mode determining circuit ar 
ranged to produce a transmitting mode signal 
according to said ?rst and second correlativity 
data. 

8. A system for transmitting an image information 
signal which continuously forms temporally correlated 
image plane portions from an incoming image informa 
tion for signal, comprising: 

(A) a transmitting device including 
(a) dividing means for dividing each such image 

plane portion of said incoming image informa 
tion signal into a plurality of blocks; 

(b) transmitting information signal forming means 
for forming, for each of said plurality of blocks 
obtained from said dividing means, a transmit 
ting information signal by selecting one of a 
plurality of different information transmitting 
modes of transmitting the information signal in 
different degrees of information density includ 
ing a mode in which a present image plane por 
tion of said image information signal is not trans 
mitted; 
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(c) transmitting mode signal generating means for 
generating, for every one of said blocks, a trans 
mitting mode signal which corresponds to said 
transmitting information signal formed by said 
transmitting information signal forming means 
and includes information on the use or nonuse of 
said information transmitting mode in which the 
present image plane portion of said image infor 
mation signal is not transmitted; and 

(d) transmitting means for transmitting said infor 
mation signal and said transmitting mode signal, 
and " 

(b) a receiving device including 
(e) separating means for separating said transmit 

ting information signal and said transmitting 
mode signal received from said transmitting 
means from each other; and 

(f) restoring means for restoring said image infor 
mation signal from said transmitting information 
signal received in accordance with said transmit 
ting mode signal separated by said separating 
means. 

9. A system according to claim 8, wherein said trans 
mitting signal forming means includes: 

(a) ?rst transmitting means arranged to be capable of 
transmitting, as said transmitting information signal 

> for each of said plurality of blocks obtained from 
said dividing means, said image information signal 
in a ?rst degree of information density; 

(b) second transmitting means arranged to be capable 
of transmitting, as said transmitting information 
signal for each of said plurality of blocks obtained 
from said dividing means, said image information 
signal in a second degree of information density 
which is lower than said ?rst degree of information 
density; and 

(0) third transmitting means which is capable of trans 
mitting, as said transmitting information signal, said 
image information signal for each of said plurality 
of blocks of an image plane preceding a present 
image plane by an n number (n: a positive integer) 
of image plane. 

10. A system according to claim 9, wherein said trans 
mitting mode signal generating means is arranged to 
detect, for each of said plurality of blocks obtained from 
said dividing means, the correlativity of said image 
information signal; and to generate said transmitting 
mode signal by selecting, for each of said plurality of 
blocks, one of said ?rst, second or third transmitting 
means as applicable for transmitting said image informa 
tion signal in accordance with the correlativity de 
tected; and to generate said transmitting mode signal 
accordingly. _ 

11. A system according to claim 10, wherein said 
restoring means includes: 
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(a) interpolating means arranged to perform an inter 

polating process on said image information signal 
transmitted in said second degree of information 
density by the second transmitting means and then 
to produce an interpolated signal; and 

(b) storing means arranged to be capable of storing 
one image plane portion of said image information 
signal for a restored previous image plane. 

12. A system according to claim 11, wherein said 
restoring means is arranged to have said interpolating 
means perform said interpolating process when said 
transmitting mode signal separated by said separating 
means indicates a second transmitting mode; and to 
restore a present image plane portion of said image 
information signal by using a previous image plane 
portion of said image information signal stored at said 
storing means when said transmitting mode signal indi 
cates use of a third transmitting mode. 

13. A system for transmitting image information sig 
nals which comprise a plurality of picture element infor 
mation signals and at the same time continuously form a 
group of temporally correlated image planes, compris 
mg: 

(a) dividing means for dividing each image plane 
portion of said image information signals compris 
ing a plurality of picture element information sig 
nals into a plurality of blocks; 

(b) transmitting information signal forming means for 
forming, for each of said plurality of blocks ob 
tained from said dividing means, a transmitting 
information signal on the basis of one of a plurality 
of different information transmitting modes of 
transmitting the information signal in different de 
grees of information density including a mode in 
which present image plane portion of said image 
information signal is not transmitted; 

(c) transmitting mode signal generating means for 
generating, for every one of said blocks, a transmit 
ting mode signal which corresponds to the trans 
mitting information signal formed by said transmit 
ting information signal forming means and includes 
information on the use or nonuse of said informa 
tion transmitting mode not transmitting the present 
image plane portion of said image information sig 
nal; 

(d) multiplexing means arranged to produce the trans 
mitting information signal and- the transmitting 
mode signal in a multiplexing manner; and 

(e) thinning-out means for performing a process of 
thinning out such predetermined number of picture 
elements information signals as correspond to said 
second transmitting density out of the plurality of 
picture element information signals constituting 
each one of the plurality of blocks obtained by said 
dividing means. 

* * * 1k * 
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